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 Barium titanate is one of the most attractive ferroelectric materials with 
perovskite struture, which has been used as multi-layer ceramic capacitors (MLCC), 
ferroelectric random access memories (FRAM), piezoelectric sensors, optoelectronic 
devices, actuators, and so forth because of its excellent dielectric, piezoelectric and 
ferroelectric properties.  
 It is well known that the microstructure, dielectric and ferroelectric 
properties of barium titanate can be modified by introducing a wide variety of 
substitutions or dopants into their structure [1] or even by the addition of second 
phases to form composites materials [2], which leads to large changes in the 
mechanical [3], dielectric [4] properties. 
 In this work, we report the fabrication and dielectric properties of barium 
titanate-graphene composites with concentrations between 0 and 0.6% in weight of 
graphene. The samples were prepared using a simple processing route starting from 
barium titanate powders and an aqueous dispersion of graphene oxide, followed by 
spark plasma sintering at a pressure of 80 MPa, temperature of 1100 ºC and a 
holding time of 1 minute. 
 The introduction of graphene blocks grain growth and therefore, the final 
grain size decreases with graphene content. For this reason, the conductivity of the 
barium titanate-graphene composites does not monotonically increase with carbon 
content. This effect leads to two percolation thresholds (Figure 1) in which an 
increase of a factor of ten of the dielectric constant vs. pure barium titanate is 
obtained. In particular, Ɛ’≈ 35000 for the composite of 0.4% and Ɛ’≈ 13000 for the 
composite of 0.6% at a frequency of 10 kHz are obtained. 
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Figure 1. Evolution of the real part of the dielectric constant of BaTiO3-graphene composites 
versus graphene weight concentration, at a frequency of 10 kHz. 
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